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Abstract of JP634571 7 

PURPOSEiTo remove impurities by converting aminoethanesulfonic acids obtained from a crude alkali metallic 
beta-chloroethanesuifonate and amines into an alkali metallic salt, then distilling the resultant reactional aqueous 
solution, returning the distilled alkali metallic salt into sulfonic acids and repeating the crystallization and filtration. 
CONSTITUTION:An aqueous solution of alkali metallic beta-chlorosulfonates reacts with ammonia or an N- 
substituted amine to provide ammonium salt of aminoethanesulfonic acid or an N-substituted amine salt of an N- 
substituted aminoethanesulfonic acid. An alkali metallic hydroxide is then added to convert the resultant crude 
aminoethanesulfonic acids into an alkali metallic salt. The reactional aqueous solution is subsequently distilled and 
a mineral acid is added to regulate the prepared aqueous solution to pH 4.5-7.0. Thereby, the alkali metallic salt is 
converted into the aminoethanesulfonic acid or N-substituted aminoethanesulfonic acid. Water is then evaporated 
from the aqueous solution to carry out concentrating while crystallizing impurities, which are removed by the 
filtration. Water is added to the resultant separated solution, which is subsequently cooled to crystallize the 
objective compound. 
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[ summary ] 

[ purpose ] j3 ? of unrefinementA handy, efficient refinement method 
of the amino ethane sulfone acids obtained by reactions of Croro 
ethane sulfone acid alkali metallic salt and amines is offered. 

[ composition ] Impurities are removed distilling solution after it 
converts it, converting an alkali metallic salt in solution after it 
distils into the amino ethane sulfone acids, and repeating going out 
and the filtration, and ..amino ethane sulfone acids of high purity., 
is put out finally an alkali metallic salt obtained the amino ethane 
sulfone acids. 

[ patent claim ] 

[ ..paragraph., one-claim ] (I) j3 ?Croro ethane sulfone acid alkali 
metallic salts solution, ammonia or N?Amino ethane sulfone acid 
ammonium salt or N? obtained by making substitution amine reactSubstit 
ution amino ethane sulfone acid N?It distils reactive solution after 
an alkali metallic hydroxide is added to the substitution amine salt, 
and it converts it into an alkali metallic salt, adds the inorganic 
acid to solution that was able to be (II), adjusts to pH=4.5?7.0, and 
is an amino ethane sulfone acid or N? as for the above-mentioned 
alkali metallic salt. After it converts into the substitution amino 
ethane sulfone acid, and water evaporates, is concentrated under the 
atmospheric pressure under or decompression, and solution that was 
able to be (II I) is made the saturation solution, this saturation 
solution is cooled to 20^ or less. ..hardness.. ?. remove by 
filtering impurities that are De, concentrate solution that was able 
to be (IV) ..De.. having it as water evaporates under the atmospheric 
pressure under or decompression repeated, and impurities are partial, 
and filter it under heat insulation 80*0 or more this article for 
salelt separates the liquid, cools the dilution solution to the 
separation liquid that was able to be (V) at the normal temperature 
after the water of the amount from 3.5% of the solution to 30% is 
diluted in addition, and is an amino ethane sulfone acid or N?. It .. 
De.. has as the substitution amino ethane sulfone acid is partial, 
and this article for sale is ? ..under the normal temperature.. 
hard... Method of refining amino ethane sulfone acids that consist of 
process separating liquid. 




[ ..paragraph., two-claim ] It mixes with solution that obtains the 
separation liquid obtained in process (V) in process (I), and the 
method of refining the circulation of the amino ethane sulfone acids 
characterized by repeating process (V) from process (I). 

[ detailed explanation of invention ] 

[0001] 

[ use field on industry ] It was synthesized from a sub-sulfuric 
a.cid alkali metallic salt to 1 and 2 Gecroroetan, alkali metallic 
hydrochloric acid salt, 1, and 2 Etange sulfone acid alkali metallic 
salt (Hereafter, it is called an Electronic Data Systems Corp. alkali 
metallic salt) etc. are contained as impurities, and it unrefines it 
to this invention & ?. It makes Croro ethane sulfone acid alkali 
metallic salt (Hereafter, it is called CES alkali metallic salt) 
solution a raw material, and is ammonia or N? as for this solution. 
It is made to. react with the substitution amines (It is only called 
amines unifying these hereafter), and it obtains, and it concerns the 
method of refining the amino ethane sulfone acid or the N? 
substitution amino ethane sulfone acid (It is called the amino ethane 
sulfone acids unifying these hereafter) . 

[0002] The amino ethane sulfone acid obtained when the above- 
mentioned and amines are ammonias is a medicine field body called a 
taurine. Moreover, the thing of making to Ashil is obtained when the 
methylic amino ethane sulfone acid obtained when amines are methylic 
amines is made to react with the fatty acid chloride etc. in the 
existence of an alkali metallic hydroxide, and this thing of making 
to Ashil is a name of Igep on T, a surface- active agent known from of 
old, and it is used for a hard water human body as a harmless, 
excellent amino acid system cleaning agent. 

[0003] 

[ past technology ] Extraction method in the past of which medium is 

(1) ethyl alcohol as method of refining amino ethane sulfone acid 
(Ind.&Eng. .chem.,39 906?9(1947)) 

(2) It is knowing of medium Hou (A German patent 112254th No.0) as 
for water. 

[0004] (1) Drinking, and the method makes refinement C ES sodium 
react with amines of large excessive as shown in the expression, and 
adds the hydrochloric acid as shown in the expression after excessive 




amines are removed by the distillation, makes to the amino ethane 
sulfone acids, adds this solution, and after evaporating and drying 
and doing Cata, adds 95%hot a large amount of ethyl alcohol. .. 
hardness.. ?. extract the amino ethane sulfone acids, and ..amino 
ethane sulfone.. ..De.. cool alcoholic solution that extracts this 
amino ethane sulfone acidslt is a method of acquiring the amino 
ethane sulfone acids crystal that separates the liquid. 
[0005] ClC2H4S03Na+nRNH2 
RNHC2H4S03RNH3+NaCl 
(Alkyl group that consists of R = hydrogen or hydrocarbon. n= 
15?20) 

RNHC2H4S03RNH3+HC1 

— > It is necessary to repeat the above-mentioned extraction 
operation to need the refinement process of raw material CES sodium 
salt when RNHC2H4S03H+RNH3C1 (R is the same as the above-mentioned) 
this law is adopted as a commercial refinement method of the amino 
ethane sulfone acids, not to obtain a high purity goods in addition 
for the operation after the collection and the refinement process of 
a large amount of alcohol used as an extraction medium are required 
once, and to obtain a high purity goods. 

[0006] Impurity.. salt.. amine. .chloride. .hardly.. chemical equivalent., 
contain . . solid . . exhau st .. abandon . . environmental pre servation . . 
undesirable.. the.. separation.. process.. require.. complex, .process., 
become. 

[0007] (2) It drinks and the method is a method of refining the 
amino ethane sulfone acids that originally make the isethionic acid a 
raw material as shown in the expression, and the removal of an 
Electronic Data Systems Corp. alkali metallic salt is not considered. 

[0008] HOC2H4S03Na+nRNH2 

— RNHC2H4S03Na+H20 

RNHC2H4S03Na+l/2H2S04 

-+ RNHC2H4S03H+l/2Na2S04 (R and n are the same as the above- 
mentioned), that is, this law adds the inorganic acids such as 
sulfuric acid and hydrochloric acids to the amino ethane sulfone acid 
sodium salts solution obtained by the expression as shown in the 
expression. The solution is concentrated to the amino ethane 



sulfone acids after it converts it, and is put out as the ore acid 
sodium salt such as Nogi is partial, and it this is temperature of 70*0 
or more and ..putting out.. ..hardness.. ? as for Cou acid sodium 
salt. ..hardness.. ?. obtain by the liquid's separating and ..amino 
ethane sulfone acids.. ..De.. have it partially the normal 
temperature of Eki by the cooled thingBecause it is a method of 
acquiring the crystal liquid apart, and the separation liquid still 
contains the amino ethane sulfone acids voluminously, the collection 
circulation is done. 

[0009 ] This. .inventor, .examine. .result. .law. .desalination. . only. . 
cool.. the.. solution equilibrium.. amino.. ethane.. sulfone.. acids., 
little.. inorganic acid.. sodium.. salts.. partially. .purity.. amino., 
ethane.. sulfone.. acids.. acquisition.. impossible.. turn out. 

[00 10] Moreover, because it is scarce that the Se on acid salt is 
very a reactiveness in the reaction of the expression as shown in the 
German democracy republic patent No. 2 19,023 besides the ethylene 
glycols, it is not possible ..the reaction., to be concluded though 
an Electronic Data Systems Corp. alkali metallic salt is not included 
as impurities though it is the reactive condition under under the 
high temperature and the high pressure. The Ise on the unreactive 
acid salt remains, and as for the reaction of the expression, the 
selection is not good, either the generation amino ethane sulfonate 
reacts with the^Se on acid salt, and the Aminoetange sulfonate and 
the amino Tori ethane sulfonate, etc. shown by chemical formulae RN(C2 
H4S03Na), 2, and N(C2H4S03Na) 3 are included. The ethylene glycol and 
the isethionic acid, etc. of these impurities are very high 
solubility compared with the amino ethane sulfone acids, accumulated 
in the separation liquid of the crystal of the amino ethane sulfone 
acids, and cause the rise of the viscosity one by one. It is 
necessary to discharge this separation liquid at the right time to 
prevent the filtration being damaged though a large amount of amino 
ethane sulfone acids are contained, and this comes to decrease yield 
of the amino ethane sulfone acid remarkably. 

[0011] 

[ problem that invention starts solving ] When the amino ethane 
sulfone acids to which CES alkali metallic salt of the unrefmement 
where impurities such as an alkali metallic hydrochloric acid salt, 




an alkali metallic sulfates, and Electronic Data Systems Corp. alkali 
metallic salts are included is synthesized as a raw material are 
refined, the purpose of this invention :. It is the one to offer 
the method of refining the amino ethane sulfone acids to acquire the 
high purity amino ethane sulfone acids crystal in high yield without 
assuming water to be a medium, and discharging the collection 
separation liquid. - 
[0012] 

[ means to solve problem ] It is produced commercial, and in large 
quantities and at a low price, and it is manufactured from 
Gecroroetan, a sub-sulfuric acid alkali metallic salt or a vinyl 
chloride and 1 and 2 heavy sulfurous acid alkali metallic salts, and 
the summary of this invention is in the method of refining obtained 
the amino ethane sulfone acids, and explains the details making 
unrefinement CES alkali metallic salt a raw material, and making this 
react with amines etc. as shown in the expression, and as follows. 

[0013] ClC2H4S03M+nRNH2 
— RNHC2H4S03RNH3+MC1 
RNHC2H4S03RNH3+MOH 
^ RNHC2H4S03M+RNH2+H20 
RNHC2H4S03M+H+ 

—►In the technology of the invention, an Electronic Data Systems Corp. 
alkali metallic salt besides the inorganic salts such as an alkali 
metallic hydrochloric acid salts and alkali metallic sulfates is 
contained in unrefinement CES alkali metallic salt water solution 
used for the expression as impurities. When the amount of the amine 
supply is a little, the salt is generated as a by-product by the sub- 
reaction of the expression the salt and the amino Tori ethane sulfone 
acid ..Aminoge ethane sulfone acid amine., amines though a large 
excessive amount amines are supplied in the expression. 

[0014] , 
RNHC2H4S03RNH3+G1C2H4S03M+R 
NH2 

RN(C2H4S03RNH3)2+MC1 

NH(C2H4S03NH4)2+C1C2H4S03M+N 
H3 




N(C2H4S03NH4)3+MC1 

(R and M are the same as the above-mentioned. ) 

Therefore, a small amount of Electronic Data Systems Corp. alkali 

metallic salt, the Aminoge ethane sulfonic acids, and the amino Tori 

ethane sulfone acids besides an inorganic salt such as a large amount 

of alkali metallic hydrochloric acid salts are contained in the amino 

ethane sulfone acids solution obtained because of this invention as 

impurities. In this invention method, the solution first obtained 

because of the reaction of the expression is distilled, it is 

supplied by the expression excessively, and amines that separate in 

the expression are removed apart. 

[0015] Next, the solubility has the temperature dependency in an 
Electronic Data Systems Corp. alkali metallic salt as for this 
inventors, and, in addition, the solubility decreases in the 
existence of inorganic salts such as an alkali metallic hydrochloric 
acid salts and alkali metallic sulfates. The solubility of an 
Electronic Data Systems Corp. alkali metallic salt in the low 
temperature region was found decreasing by the density of the above- 
- mentioned inorganic salt high, and it reached this invention. 

[0016] That is, the inorganic acids such as the hydrochloric acid 
and sulfuric acid are added as shown in the expression, it is 
adjusted to pH=4.5?7.0, converts into the amino ethane sulfone acids, 
and this solution is concentrated under the atmospheric pressure 
under or decompression. The solution made the saturation solubility 
liquid is cooled below the normal temperature, and an Electronic Data 
Systems Corp. alkali metallic salt that is impurities ..De.. has, and 
is ..Decata Catamono.. ..hardness.. ? of the filtration etc. It 
removes it by the liquid separation method. To separate an inorganic 
salt that is De in front of this process, you may filter it if 
-necessary at the high temperature of SOXZ . 

[0017] The amino ethane sulfone acids thus are in solution ..De.. to 
have it without ..De.. having it as an Electronic Data Systems Corp. 
alkali metallic salt is selective, and ..20^ or less or 0X^ or more., 
are cooled to the saturation solubility, solution of density ^38.5% 
of the amino ethane sulfone acids and ^ 17.5% in the density of an 
inorganic salt below the normal temperature after it concentrates it 




desirably. 

[0018] putting out.. ..Mu machine salt.. ..hardness.. ? under 

the atmospheric pressure under or decompression separating this 
Electronic Data Systems Corp. alkali metallic salt of solution 
according to the filtration under the high temperature, concentrate 
it again partially put out in the high temperature region of 80^ or 
more the inorganic salt such as the alkali metallic hydrochloric acid 
saltslt is the one that separates the liquid, and is removed. ..De.. 
to have it as it ..De.. doesn't have in the solution of the amino 
ethane sulfone acids and the above-mentioned inorganic salt is 
selective, it is in solution and you should concentrate it to 13.5 
density of inorganic salts = ?15% density ^40% of the amino ethane 
sulfone acid, density ^17% of inorganic salts, and preferably 52.5 
density of the amino ethane sulfone acid = ?55%. 

[0019] Next.. inorganic salt.. partial.. remove.. separation. .liquid., 
separation, .liquid, .preferably, .water, .add. .dilute . .the. .dilution. . 
solution . .normal temperature . . concrete . . cool . . amino . . ethane . . sulfone . . 
acids.. partial.. have.. amino.. ethane sulfonic acid.. normal temperature., 
filtration.. hard.lt is the one that separates the liquid and is 
acquired. Because this separation liquid still contains a large 
amount of amino ethane sulfone acids, the collection circulation is 
done. You may mix it with the solution after the pH is adjusted 
though it is desirable to mix the process of returning this 
separation liquid with the amino ethane sulfone acid alkali metallic 
salt water solution that removes amines by the expression. 

[0020] Thus, the purpose of diluting desalination liquid with Decou 
degree of the amino ethane sulfone acids is to obtain a high purity 
goods in this invention method. That is, an inorganic salt such as 
the alkali metallic hydrochloric acid salts is putting out because of 
the solution equilibrium like the above-mentioned when- inorganic salt 
separation liquid is cooled without diluting it with water with the 
amino ethane sulfone acids though it is a small amount. Because 
these inorganic salts cannot be excluded only by very high the 
solubility of the amino ethane sulfone acids no matter how the 
filtration cake is washed by water compared with the above-mentioned 
inorganic salts, and dissolving the amino ethane sulfone acids, the 
high purity amino ethane sulfone acids cannot be acquired. 




[0021] Because the number of the articles for sale decreases by 
increasing of the amount of addition of water, it is not preferable . 
though the high purity amino ethane sulfone acids are obtained even 
if it is preferable to add the water of the amount of 3.8?5.0% of 
inorganic salt separation liquid as an addition ratio of such 
dilution water, and adds more water. 

[0022] In addition.. amino.. ethane'.. sulfone.. acids.. separation., 
liquid.. expression.. depend.. generate as a by-product. .ethane sulfonic 
acid . . amino . . ethane . . su If one . . acid s . . accumulate . . this . . inventor . . 
measurement, .experiment, .impurity. . solubility. . amino . . ethane . . sulfone . . 
acids . . hardly. . same . . temperature . . dependency. . extremely. . scarce . .high 
temperature.. region.. amino.. ethane.. sulfone.. acids.. lower. The amino 
ethane sulfone acids, and this inventors find, complete the 
technology of this invention, and are barrel one because it partially 
becomes De and equilibrium almost by Decou degree of the above- 
mentioned inorganic salts as for the density of this level the 
accumulation of this as for not mixing with the amino ethane sulfone 
acids. 

[0023] 

[ effect of invention ] From the explanation of the above-mentioned 
according to this invention as it is clear 

(l)Unrefinement CES is made a raw material, this is made to react 
with amines, and the refinement process of raw material CES is 
omissible because it refines it from the obtained solution. 

[0024] (2)Because water is used as a medium without assuming a 
special compound such as alcohol to be a medium, neither the 
collection nor the refinement process of the medium are needed, and 
energy that requires it can be reduced to them. 

[0025] (3)Because the whole quantity collection can circulate 
without discharging a part of separation liquid of the amino ethane 
sulfone acids, there is no loss of the amino ethane sulfone acids, 
and yield can be kept high. 

[0026] 

[ execution example ] This invention is not the one limited to the 
example of executing these as follows though explained more in detail 
according to the example of executing this invention. 

[0027] Execution example 1 




Unrefinement CES sodium salt water solution is made to react with 
liquefying the methylic amine manufactured from 1, two Gecroroetan, 
and the sulfite of soda and pH=12 in the obtained solution that 
excluded separating the methylic amine by the distillation after 
adding caustic soda. 

The composition liquid 2650. Og shown in Table 1 of four is put in 
Separablfrasco of three liters, the hydrochloric acid 35%250.2g is 
added, and it has been adjusted to pH=6.0. 

[0028] This flask was soaked in the oil bath, it heated, and it 
concentrated it under the decompression of ?440mmHg. 

[0029] When the evaporation volume of water became about 790ml, when 
it kept concentrating further, and it became evaporation volume of 
water 1410ml, the liquid interrupted the concentrate with article for 
sale though it became cloudy. 

[0030] ..hardness.. ?. 1484.9g concentrated liquid measure, 
circulate to the jacket around the warm water of this concentrated 
liquid of about 85^, and pour into the centrifugal filtration 
machine kept warm When the liquid separated, 1235. 7g Eki was obtained. 
The water of about lOg was put in and the solid was dissolved, and 
because some solids had adhered to the flask inner wall, the solution 
used. to wash the centrifugal filtration cake, washed the centrifugal 
filtration cake by a newer water 27.4g, and obtained the salt cake of 
first washing 228. 5g and the collection solution 48. lg. The analysis 
value of these salt cake of the first washing and washing collection 
solution was as shown in Table 1 . 

[0031] It cools up to 20*C spending one time ..furnace Eki.., it 
maintains in 20*0 in addition for one hour, and after De having, the 
Electronic Data s Systems Corp. sodium salt is ..centrifugal filtration 
machine.. ..hardness.. ? under the normal temperature. The liquid 
separated. Eki amounts of the furnace were 1165.9g, and the solution 
used to wash the cake, washed the cake further by the water 10. 5g, 
and obtained the washing Electronic Data Systems Corp. sodium salt 
cake 55. 5g and the washing collection solution 25. 6g washing of the 
centrifugal filtration cake the flask in the water of about 7g as 
well as the previous situation. The analysis value of the washing 
Electronic Data Systems Corp. sodium salt cake and this washing 
collection solution was as shown in Table 1 . 



[0032] Removal Eki the Electronic Data Systems Corp. sodium salt 
soaked in the oil bath again, . .water. . evaporated under the 
decompression of ?510mmHg, and concentrated an inorganic salt ..De.. 
having it. 44 in the evaporation volume of water When the concentrate 
was stopped when becoming 0ml and a concentrated liquid had been 
measured, concentrated liquid measure was 720. 3g. 

[0033] ? ..pouring into the centrifugal filtration machine that 
keeps it warm.. ..hard... circulate around the warm water of about 85 
*C this concentrated liquidThe liquid separated, and 562. 8g Eki was 
obtained. 

[0034] Dissolving the water of about 15g is put in the container as 
well as the previous situation, the adhesion solid is washed, a 
centrifugal cake is washed with the solution, and a centrifugal cake 
is washed by the water 24. 4g, and it is salt cake of the second 
washing 149. 9g and washing collection water 44. 
6g was obtained. The analysis value of these salt cake of the second 
washing and this washing collection water was as shown in Table 1 . 

[0035] It ..methylic amino ethane sulfone acid.. ..De.. was made to 
put the water of 19;7g in Eki, to rise temperature to 85^, to spend 
one time after it had made it to a transparent liquid, to cool to 20*0, 
and to keep 20*0 in addition for 30 minutes. ..hardness.. ?. pour 
into the centrifugal filtration machine of this Eki of the normal 
temperatureThe liquid separated, and 421.8g Eki was obtained. 
A centrifugal cake washed after it washed it by water to which the 
container was washed by the water of about 8g by new water of 1 5. 1 g, 
and obtained the same as washing the methylic amino ethane sulfone 
a.cid cake and 134. 2g washing collection solution 41.5g. These 
analysis values are indicated in Table 1 . 

[0036] In addition, it put in the vacuum dryer that this washing 
methylic amine ethane sulfone acid cake 1 18. 7g is set to 70^, it 
dried for about six hours, and the powder of 108.8g was obtained. The 
methylic amino ethane sulfone acid was analyzed by liquid 
chromatography, and the Electronic Data Systems, Corp. sodium salt and 
the Metilaminoge ethane sulfonic acid were the ion chromatographies, 
and the salt and Nogi depended on the titration method, and moisture 
analyzed by the curl Fisher method, and obtained the value of 
methylic amino ethane sulfone acid =98.71% and Metilaminoge ethane 




sulfonic acid =0.04% and E DS sodium salt =0.02% and salt =0.11% and 
arista =0.00% and moisture =1.09%. 

[0037] 

[ Table l] 
Drawing number: 000002 

[0038] Execution example 2 
Execution . . example . . collect. . salt, .wash . . collection . . solution . . 
Electronic Data Systems Corp... sodium.. salt. .wash.. collection.. water.. ■ 
salt . .wash . . colle ction . .water . . methylic . . amino . . ethane . . sulf one . . acid . . 
wash . . collection . . solution . .methylic . . amino . . ethane . . sulf one . . acid . . 
separation.. liquid.. execution.. example.. use.. same.. composition.. new.. 
. solution. .put.. stir. .sulfuric acid. .drop. The flask was adjusted to 
pH=5.98, and concentrated, and water evaporated and was concentrated 
to the oil bath under the soaking heating doing and the atmospheric 
pressure. 

[0039] When the concentrate was interrupted, and a concentrated 
liquid had been measured, it was 1555.4g because the liquid had 
become cloudy by De when the evaporation volume of water became about 
305ml. ..hardness.. ?. cool this concentrated liquid to 20^, and 
pour into the centrifugal filtration machine in addition for one hour 
at the normal temperature after it maintains it in 20 c CThe liquid 
separates, and 1481. 
5g Eki was obtained. 

[0040] A centrifugal cake washed with the collection solution to 
wash the container in the water of about 7.5g, washed by a new water 1 
l.Og, and obtained same as the washing Electronic Data Systems Corp. 
sodium salt cake collection washing solution 26. 9g of 60. lg. The 
analysis value of same these collection washing solution as the 
washing Electronic Data Systems Corp. sodium cake was as shown in 
Table 2. ' 

[0041] Furnaces Eki except the Electronic Data Systems Corp. sodium 
are soaked in the oil bath again, it heats, and ?. It ..inorganic 
salt.. ..De.. was made to concentrate under the decompression of 410 
mmHg. When the concentrate was interrupted even if the evaporation 
volume of water became about 495ml, and a concentrated liquid had 
been measured, it was 980. 5g. ..hardness.. ?. pour into the 
centrifugal filtration machine that circulates jacket it by the warm 




water of 85^ as well as the case of example 1 of executing this 
concentrated liquidThe liquid separated, and 787. 6g Eki was obtained. 
A centrifugal cake first washed by the water of 23g after it washed 
it with solution to wash the container in the water of about 1 5g, and 
obtained the salt cake of first washing 182.0g and the salt washing 
collection solution 43. 3g per first. The analysis value of the salt 
cake of the first washing was a value indicated in Table 2. 

[0042] Eki and the first salt washing collection solution were mixed, 
it was a soaking heating doing the container to the oil bath again, 
it ..water., evaporated under the decompression of ?5 10mm Hg, and an 
inorganic salt was concentrated ..De.. having it. The concentrate was 
obtained even if the evaporation volume of water became about 195ml 
and the concentrated slurry liquid of the stop 634. 3g was obtained. .. 
hardness.. ? again ..this... the centrifugal filtration machine that 
circulates jacket it by the warm water of SS'CThe liquid separated 
and 564. 8g Eki was obtained. The cake washed further by the water 10.4 
g after the container was washed by the water of about 7g, and the 
cake was washed with the solution, and obtained the salt cake of 
second washing 63. 2g and the collection washing solution 17. 9g. 
These analysis values were the values indicated in Table 2. 

[0043] It ..methylic amino ethane sulfone acid.. ..De.. was made to 
add the water of 19. 8g to Eki, to rise temperature to 85^3, and to 
cool up to 20*C after it had made it to a transparent liquid, and 
centrifugal was filtered at in addition 20*C at the normal 
temperature after it maintained it for about one hour, and 425. 5g Eki 
was obtained. A centrifugal cake washed further by the water 1 1.7g 
after it washed it with solution to wash the container in the water 
of about 7.5g, and obtained the same as washing the methylic amino 
ethane sulfone acid cake 135. 5g washing collection solution 34. 7g. 

[0044] These analysis values were as shown in Table 2. 

[0045] 

[ Table 2] 
Drawing number: 000003 

[0046] Execution example 3 
PH=10 including 6.08 methylic amino ethane sulfone acid =0.93% and 
•Metilaminoge ethane sulfonic acid =24.04% and salt =% synthesized 
from CES sodium salt to methylic amino ethane sulfone acid sodium 



salt. 

It put in the solution 497. Og of 65 and Separablfrasco of three 
liters the same composition liquid 1207. 5g when having used it by 
execution example 1, it mixed, the sulfuric acid 80.9g of 98% was 
dropped, and it soaked, and the container after it had been assumed 
pH=5.2 was heated to the oil bath, and water ..under the atmospheric 
pressure., evaporated and was concentrated. 

[0047] Because the extraction of article for sale was seen even if 
becoming evaporation volume of water 400ml, the concentrate is 
interrupted, and 1379. 

A concentrated liquid of 5g was obtained. ..hardness.. ? until the 
centrifugal filtration machine at the normal temperature. .. 
Electronic Data Systems Corp. sodium salt.. ..De.. make it cool as 
well as the case of example 2 of executing this concentrated 
liquidThe liquid separated, and Eki 1335.6 in the furnace the g was 
obtained. A centrifugal cake washed by the water of 13.2g in total, 
and obtained the same as the washing Electronic Data Systems Corp. 
sodium salt cake 27. lg washing collection solution 22. 3g. These 
analysis values were as shown in Table 3. 

[0048] It ..inorganic salt.. ..De.. was made to concentrate again 
just like example 2 of executing furnace Eki, and the concentrate was 
interrupted even if becoming evaporation volume of water 450ml, and 
the concentrated slurry liquid of 883. lg was obtained. It is .. 
hardness.. ?. the centrifugal filtration machine to which this 
concentrated liquid was kept warmThe liquid separated, and Eki 708.8 
in the furnace the g was obtained. A centrifugal cake was 3 It washed 
by the water of 4.9g, and the same as the salt cake of first washing 1 
64. 6g washing collection solution 35. 9g was obtained. The analysis 
value of the washing salt cake was as shown in Table 3. 

[0049] Water was mixed Eki and the washing collection solution, 
soaked in the oil bath, evaporated in about 190ml, was concentrated 
under decompression, and the concentrated slurry liquid 552. 2g was 
obtained. ..hardness.. ? according to keeping warm the centrifugal 
filtration ..concentrated liquid., machine. Liquid separation and 467. 
3g Eki were obtained. A centrifugal cake washed by the water of 21.3g 
in total as well as execution example 2, and obtained the same as the 
cake 76. Og washing collection solution 21.3g that contained the 




Metilaxninoge ethane sulfonic acid as a salt cake of the second 
washing. These analysis values were as shown in Table 3. 

[0050] ..normal temperature.. ..hardness.. ? according to a 
centrifugal filtration. ..methylic amino ethane sulfone acid.. ..De.. 
make it add the water of 17. 5g to furnace Eki, rise temperature, and 
cool to 20T: after it makes it to a transparent liquidThe liquid 
separates, 354g Eki is obtained, and the centrifugal filtration cake 
is 17 in total. 

It washed by 8g, and the same as washing the methylic amino ethane 
sulfone acid cake 108. 7g washing collection solution 32. 2g was 
obtained. These analysis values were the values indicated in Table 3. 

[0051] 

[ Table 3] 
Drawing number: 000004 

[0052] Execution example 4 
Electronic Data Systems Corp. washing collection solution =10.5 
collected by execution example 3 1137.7 same to liquid organization 
liquid =g used by 342. 7g and g and salt washing collection solution 
secondarily =10.9g and methylic amino ethane sulfone acid washing 
collection solution =21.5g and methylic amino ethane sulfone acid 
separation liquid = execution examples 1 is put in Separablfrasco of 
three liters, and the hydrochloric acid 35%107.4g is dropped under 
the stir. The experiment similar to execution example 3 was 
conducted after it was adjusted to pH=5.2, and the experiment result 
of showing in Table 4 was obtained. 

[0053] 

[ Table 4] 
Drawing number: 000005 

[0054] Comparison example 1 
The container was soaked in the oil bath after the same composition 26 
50. Og was put in three Rittolseparablfrasco when having used it by 
execution example 1, the hydrochloric acid 35%250.2g was dropped, and 
it was adjusted to pH=6.0, and it concentrated it under the 
atmospheric pressure. When the evaporation volume of water became 
about 790ml, it kept concentrating in addition, and a concentrated 
liquid interrupted the concentrate as well as the case of execution 
example 1 at 1410ml in the evaporation volume of water though it 




became cloudy with article for sale. Concentrated liquid measure was 1 
485.7g. 

[0055] This concentrated liquid is quick, and ? the warm water of 85^ 
jackets it ..the centrifugal filtration machine that circulates.. .. 
hard... do not cool 

The liquid separated, and Eki 1240.8 in the furnace the g was 
obtained. A centrifugal cake was washed by the water of 49. Og in 
total as well as execution example 2?4, and the same collection 
washing solution 5 as the salt cake of first washing 226. 3g 9.1g was 
obtained. The analysis value of the salt cake of the first washing 
was as shown in Table 5. 

[0056] Furnace Eki and the collection washing solution are mixed, 
the container is soaked in the oil bath again, it concentrates under 
the atmospheric pressure, the evaporation volume of water stops 
concentrating at about 470ml, and concentrated slurry liquid 8 26. 3g.. 
This concentrated liquid was sprinkled on the centrifugal filtration 
machine that circulated to the jacket around the hot water of about 90 

as well as the previous situation, and 6 Furnace Eki of 40. 9g was 
obtained. A centrifugal cake washed by the water of 45. 6g in total, - 
and obtained the same as the salt cake of second washing 171.5g 
washing collection solution 52. lg. These analysis values were the 
values indicated in. Table 5. 

[0057] It ..methylic amino ethane sulfone acid.. ..De.. was made to 
cool to 20X^ without furnace's Eki adding water, and stirring it 
slowly as it was, to cool to one hour 20*C in addition, and to 
maintain in 20*C for one hour in addition. This slurry liquid was 
sprinkled on the centrifugal filtration machine at the normal 
temperature, and Eki 424.0 in the furnace the g was obtained. A 
centrifugal cake washed by the water of 32. 6g in total, and obtained 
the same as washing the methylic amino ethane sulfone acid cake 180.4 
g washing collection solution 55. 8g. These analysis values were the 
values indicated in Table 5. 

[0058] 

[Table 5] 
Drawing number: 000006 



d9) b#bm$«fjt (j p) (i2)^H^of "iiSj (a) ui) mfffflnaire* 

#H¥6-3.45717 



(43)&PSB 6^(1994) 12^208 



(51) Int. CI. 5 KS'JfB^ 

C07C309/14 7419-4H 
303/44 7419-4H 


F I 


*it5(< lfjR^CD^:2 OL (£11H) 


(21)tBB#^ *HB¥5- 134343 


(71) ttilUA 


000003300 








(22)ttKB ¥fi£5^(1993) 6 ^ 4 B 




LU PMftltl§TUIS/£nT4560#iffi 




(72) 


*£H ¥ 






Uj PIR*rliiffiffitf H3075#ifi 




(72) wmm 


ma =£tf£ 










(72) JgfMSf 








lil^Sfflr&m^«"I4-14- 7 


(54) 7$/X^>XJ«>S»gM 
(57) [MS] 




( 2 ) 



t £KJSS-frT# sn* 7 5 y X^ >7Jl/* >&7 >^e 
Z^AlSfcBN-il7$yi^>X^>SN-l 

JEjfc*»«**SU (I i) ?# 
e>nfc*^CS£^SrJn^., pH = 4. 5 — 7. 0 CIS 
IL, WK7;k&U&K:B£75yx^>*;l^>R£ 

fcaN-fl7syi^>^M>si;lfti, (ii io 
i) aznit*m&&±&BET%L<i*mE.TK.*.&m 

(i vM#snfc*^s, B^A^jETfcL- 
TB-S&MBU (V) fS&n&a-fcttfc, ^©*Jg?£ 
©3. 5%^Ji3 0%^T©fi©**JPATS&«?Lfc 
^-©^fRTK^'S^SfC^bT, 75yx^>7; 

;i/*>K*fctt» N-«»75>'x*>x;i'*>»&fi& 20 

X8*»6J5:*75yx^>^^*>»acDJrt»*Sc. 

[«f*«2] IS (V) T#Sn&jMI«SIl (I) 
T?»&n**»SE£iR£U II (I) *6I8 (V) 

[f£BJ©iaMffl&I8iJl3] 
[0 0 0 1] 

mm±.<Dwmftm i. 2-s?£nnx* 

>tMBSK7>*u^sig^e.-&^$nfc» 7;wu^ 30 

Jgi£^i£, 1, 2-X^>v?x;i/*>S!7^ , J^*S 
(JWT. EDS7MUiIttW) mZ^F-WMtL- 

HJS (ETFCE S7JU# U^JS^i^T) 
.iU d©7K^fK2r7> ; &x7, £fcf£, N-Ift75 

>is (KTunsssMtT. j*k:7s >«£#■*-) 

-Ii7 5/I^>XW>l (£AT-nb^#f-frT7 

5yx*>x;!/*>gHgl<h*rr) (OlMb&ttCHt*. 

[0 0 0 2] MIS, 7S>^'7> : &-7TfeSi^l: 40 

f# 6 n-s 7 s y x ^ >x ;i/7jx ta^-^ u > t a? $ nz> 
^i:#en5^f;P7* y x.*>x)V*>m$:7)i>% u 
-at, 7->JHb#>*^#e>n, ^©7->;i'ttiiigep 

on T©£*fcT. 6 tl**®Stt3WT» 

B«*tt©A#t#©tt^«nfc7 5y»'*ijfe*Sii 

[0 0 0 3] 

[«£#©ft*3 IE*, 75/l?>7W>SO«!tt 50 



6 - 3 4 5 7 1 7 

^^2 

ffitLT, (1) X^7^3-;U*«fl:i:-r*affift 
(Ind. &Eng. chem. , 3 9 9 0 6~9 
(1 9 4 7) ) 

(2) fcZm&ftZ&ffim (H-f yWUFJBl 1 2 2 5 4 
0^) 

[0 0 0 4] (1) (D^mt. iC(DC^-r<fc'5(^ *t§sc 
ES^-h'JC7ASrAia*J©75>atSJS$-a-, tBMT 

&£iDA, 7$yx^>xM>iitL, 

Sji^HL-fc^, AS© 9 5%ho tlf^;^- 
;WSUn>L, 75yx^>^^*>KSI*atBL, £©7 

-s&Mirrs 7 = y x^ >x;v*>»«iieji©Bi»^FS 

X-&-5. 

[0005] C l Cj H ( S Oj N a + n RNHj 

— RNHC[H| SOjRNHj+NaC l ® 
(R=**, &Tc\3.mik*.mfr*>tS.%7)V*)V&. n = 

1 5~2 0) 

RNHCiH, SOjRNHa+HC 1 

— RNHCiHi SO3H + RNH3C 1 © 

(Rtt-kBfcWU) 
IH&£7$ y X^ >7.;i/*>K«©«*W*fS3}i t LT 

ItU £<E>tC, iffij|#tLTI^fc^l©7Jl'3- 
JU©0JR. ^MXS*^L-fc±. llHl©^T«i«MS 

[0 0 0 6] ^FM^i: LT, 73>!®*ffc 

[0007] (2) ©#?£«, ®i:st.t'5t:> 7c 

«©f»fi#i£X"i&9, EDS7M'JtII©iSttf 

«g$nxt^ftv>. 

[0 0 0 8] HO C 2 H 4 SOjNa + nRNHi 

— RNHCj H< SOjNa+HiO ® 
RNHCH, SO, Na+ 1/2H, SO, 

— RNHC,H t SO|H+l/2Na,SO ( ® 

IPS, |3iffittiC<3rr»enfc75yx^>^jp*>R^- 
©fKK^Sn^., 73yx*>x;u*>»s»;:aeifei,fc 

*«4J-MfcfttliS-&» C©StBlKKx h U ^A^iE- 7 0 



( 3 ) 



[0009] *5§Bj«b^WLfe^*, mmo^oiz 

[0 0 10] ^ltltlTEDS7MU^II 
t\ K'T > yS±±^filH4#fFm2 1 9, 0 2 3mzM. 

*>m.m.hKmis^ fls^RN (C,H, SO,Na) 2 , 
N (CH.SOjNa) 1 T^n5757l^>yXjl' 

^nso^M^CDp-Sx^l^^^Orj— ;k 'fir 20 
^:*>gt#ii7 5/x^>;*;p*>m®t;:i:bU 

£©£B£<Yc£k u©MMM©7S7i^>XJl' 
ratu^-f. ^n«T5yx^>7.;p*:>^<75JR2p^^ 

[0 0 11] 

%>j£mi&mi&. t u &m$aMiM., eds7Wj 30 
^mmmco^f^^ /vtzmmmoy ce s 7^* u &m 

RNHCH.SO, R NHj + C 1 C, H, SO.M+RNH, 
-~ RN (C, H, SO,RNHj) ,+MC 1 

NH (C2H4SO3NH4) 2+C 1 C,H, SO,M + NH, 
-* N (C2H4SO3NH4) 3+MC 1 ® 

(r, M\z±mizmu>) 

*>^gt. 75;hUX^>7;i/* >ljgA«Fa«l i L - 40 
©<DS/STt#£nfc**£?££MgU 5£©Ti®3!iJ 

£*u 5£©T^s$L/t7$>«£#!<ii&£-r.£. 

[0 0 15] ^^Bj^-^^EDSy^^U^M^ 

TT&di&JlLtiU *%BJ3iciiJ^Lfc. 
[0 0 1 6 3 ^©(C^LAccfc^tr^, i^^<75 50 
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^^igi(s{-tbTit^$nfc75yx^>x;v*>iS5gc7) 

ift<> iSHfT, i*M«75/X^>XJ^>im^ 

i^Mts, 7syx^>x;i/*>^5groffli2*ffi^ 

[0 0 12] 

mmzm»:-?%tztb<D^&] *%Bj<Dgeti. sum 

fc, *S^#K£gc*nT^&> l, 2-d/^PDXiS' 
> LWffiM7 Jit) >) &mi&$>Z>WZ\i-)l? at?-! Ki 

as«E»7;i'*uife«tt[*»e>JSjfi$n-5, *subces 

7;WJMl^tL- 5£© ©, ©CtSTJ;? 

k, ;rft*75>«*£E*v*ii--a*e»n3, 7$yx 

[0013] ClCiftSOiM+nRNH, 

— RNHCi H ( S Oi RNHj +MC 1 © 
RNHC2H4 SOs RNH] +MOH 

— RNHC2H4 SOiM+RNHj+HjO © 
RNHC1H1 SO3M+H' 

-RNHCH.SO.H + M' © 
. (R:#*, &1Z\$.mt*mfrt>f3LZ>T)l>*)\>m. n = 
2SX±(Dm%cm. M = N a , Kf07WJiI. H' 
= HC K H 2 S O, *»W©atBfc»oT, 
a®l:ffll^tl5*«ICES7JW U &K*6*8«fc: 

t±> 7;i>* u T)v*>)&mvm.m&<omm 

m.m<Dfcl)\ EDS 7;P* >J ?£:Jgi&/^M#Ji LT^t 

nxfeo. a:©T-tt^jifijs©7s>^^$n-5 

75>Mim^t. 5&8>. ©ODg'JRj&KJ; 
0, 72 7yl^>7J^>i75>S«, 757 hU 

x^>^;U^>«7 5>att€rBI^-r*. 
[0 0 14] 



© 



K^SriD*., pH=4. 5 — 7. OKPSU 7S/I 

Sr^«r*fc»K:, ^SKjStT, 8 0 < C©i«S-C5ii® 

[0 0 17] Ifflipli, 757X^>XM>KSS 
HtBS-g-ft^T?. EDS7M 'J&JH&^iRWttiSltfc! 




( 4 ) 



[0 0 18] £©EDS7;P#'J&«ifc£$HliLfc*8 
*tt*aUET. t>U<J4«ETTHflE»IBb, ^£f47 

«»»»tftiHs#» ^mmmm^muTo^miz^om 
-«e#ku n&s-r 75yx^>7ji-* 

^>x;p*>^jg«S4 o %, HflMftaiSK^ l 7 X. 
l^L<«7Syx^>XM>tSS=5 2. 5~5 
5%. iil«=13. 5-1 5XC«W*©«« 10 

[0 0 19] ^UT, C»*b&^« 

#!«©3. 5%^±3 0%JiAT> I$t<B 
3. 8%£JLh, 5%J^T<75*SrSDX.T?igf?bfc«, •?-© 

5 7X^>x;l/*>g?gi£^#WtCfia3£-Ii\ ftttlT'S 

atLT^ft-r-5t>©T*-5. £©#*;5*f4^3;iE*fl; 

S$n§. Cl©^g8^^^M-rxgtt^;(S)tCcfcDT5> 20 

[0 0 2 0] d©J;5(C, *5SM©*aeC*V»Ttt, 7 
5/1? >X^jjOKSi©iiajIgTK«3tt£SB!RT 
3©teiiii&Sn n n£f#-5/ti6T&-g>. T&fc)*.. zfcTf/BSR 

iifeC, 6 U ft 

SitbU ^(DZmir— ^TKTTiJfe^LTfc, 75 30 
SKiiK. 75/I^>XM>i!S*^t50«. 

[0021] *©i5a»R*flD*mtd*tbT, mm 
mttM?>m<D3. 8~5. oxa©**jnA*©««as 

b<, $^t^<*«rSD^.Tfeii5*igffiT5yx^>X;l' 
#>&SU4»Sft*J&«, 7K©^3JPS^<^:-5.at% -t 
©SttiW^OSSWTfSSUOSVi. 

[0 0 2 2] 36t7S/l^>x;V*>8!SO»l«5 40 
ICfe^T, St®. ®(C«fcO, IiJ£b/t75/ yl^> 

*;i^>»». 7syh'ji^>xM>»i^ 

©i§«¥Sl47 5 / x^ >^;U*>Kffi<i:B«ra DIgT 
I«tSStt«tift.T2K. »6 cceu:©* 

gAT3££t4&^C££:*:5gBJ#£teilfflU #589! 50 
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[0 0 2 3] 

<tni4, 

(1) *«SCES^gfitL, £ft£75 
S*T»e.nt*g«^5«8t50T, l^f4CES© 

[0 0 2 4] ( 2 ) 7;Pn-;|/^#»9J©^«SrJi# 

[0 0 2 5] (3) 75yx^>7;i/*>^©^Hi5 
»&-aMftiH-rSC<i:fc<, ^SlaUKWiitT**©-*?, 
75yi?>XW>ti©a^6;<, 
T5. 

[0 0 2 6] 

its**, 0J 14 n ft 6 ©*SE^J lrpg;£ $ ft 5 %> © T* 
14&H. 

[0027] mmm i 

1. 2y^oni5'>t 1 a«MV-^6»ji*tlfc 
*tt«CES^HJ£A:!fi*»Sc£, f&ft^TMI^S > 

WB>5 1 ;i'7S>*3ll«K:J:DH«r»fcpH= 1 2. 
4©Sll;^f«t26 5 0. 0 g*3'j7h;l/©t 
A7^77X3CAn, 35%lf 2 5 0. 2 g £ JD 
*.pH=6. OKiBfibfc. 

[0 0 2 8] 107773^ ;Wt*Ca9tbTiJ0S& 
U -4 4 OmmHgffliETTlffiLfc. 

[0 0 2 9] sgfgzKS^ 7 9 0ml <h^:ofeP#*T, 

11410ml t«:-3fc^T?»»S + WrUfc. 
[0 0 3 0 ] ig*ti8ca*41 4 8 4. 9 g-e$>o, C©^ 

m-bZ&®\Z&.€m-Wift1%VfciiZLZ. 1 2 3 5. 7 

T^fc©T, $10 g©7lc*AftH^«l*iS»b. -?■© 
*i§^«M'L^i§^-^©^(cffl^, $ S-fcfrbi^* 
2 7. 4 gTSM^ifl*— *£ifti£U ifei* 1 
^2 2 8. 5-gi:lsIJR**iK4 8". . l g^fc dft<=> ' 
1 &£^-*&tfifc#@iK**iS©#4lT«ttS 1 \Z 

[0 0 3 1 ] ^fS& miWWT2 OtJTftSl;, $ 
btC lB#fKU 2 CCtCffiJtbT. EDS^-hU^Aig 
£Htti 2 *»Tt::3fr£>5 0 - 

bfc. ^jifcStel 16 5. 9 gT"&9> jS'L^iiy— ^ 
(4mr©^^<h|5j^. *Sj7g©*T?7 5^3«ri9l5^, ^© 
**«tt^r-*©i!lB*Kffl^«tt*>t:. *1 0. 5g 

^55. 5gt, i5t^@iK*igiS 2 5 . BgSftt. * 
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[0 0 3 2] EDS±hU^Affi£|S&5feUfc3&f;i3tf 
t'fJl'/UCiaL. - 5 1 0mmHg©MJETT7K<£: 

0ml t*^>fc^T»«S±«)T»«?S<Offl-«*bfc 

[0 0 3 3] £©«*!g^£i&8 5t:<Diaz|c&flI3BU « 
*bfca&5S*C&€fH-SEa-«U 5 6 2. 8gO 

10 

[0 0 3 4] 5 gCD*£A 

U )!t#2*It-*14 9. 9 g tgt#[3IiR7K4 4. 

#tfr« ttS 1 <D il D T * o it „ 
[0 0 3 5] Z.CD5WHZ19. 7g©*£An, 8 51C 



#I?6- 3 4 5 7 17 
8 

«tra^» I-S^It, 4 2 1. 8g©3i££t#fc. 

fc^, £«b£15. 1 g©jWL^*Tifei*U 

;l/T5 yx^>7.;P*:>Kdr-^. 13 4. 2gi, H 

8ci£B«K*iSiS4 1. 5 g£»fc. c:ne>©2-*fli£3i 

1 

[0 0 3 6] ^ & uO^^f^J 5 >7M 

>ty-*i i8. 7 g £7 oricRjean?txfflftit 
titan. *9 6^bik«il., ios. 8g©»*s» 

46.' ^ffittrKSfetCckO, *.to\Zlj—)V74 yzs*-m 
T^WL,, /^75yxj?>XW>i=9 8. 7 1 
%, ^f^7S/vX^>XM>l=0. 04%, E 
DSth l J^AS=0. 0 2%, :fefe=0. 11%, ^ 
58=0. 0 0%, *&=1. 0 9X©ilS#ft. 

[0 0 3 7] 

[« 1 ] 
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[0 0 3 8] ^M^J 2 
StlfcmTEIJKLjfc, 1 %ttft#iaiR*Kffi 3 3 . 0 
g, EDS^-hU^A**»|BJR*l 0. 7g, 2*tt 
i5fe#@iR7K2 9. 3g, ;W7^;x^>XW>8 
8fe#lHliR*^?g2 3. Og, ^f^7a;x^>XJV* 
>&#«3«£3 9 6. 8 gi, 

fflJ5K<DS?fbVi7KSJKl 3 1 4. 7 g^3 U ^ h^^il/N 0 
^^;U7^7,n^An, «^T> 9 8«©B6»5 9. 6 
g*»TLT, pH=5. 9 8HIHSb> ^^X^^^ 
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[0 0 3 9 ] ^5g7kS^ 3 0 5ml t&ofcWFjftt?. 

IL^(b^5, 1 5 5 5. 4 gt8ofc. d^Sgg^^ 
2 0 , CI:^U S6C 2 0t:t:§}$Uc 

m> #»T3t^5a«Ktt*fB-*»(lllx, 14 8 1.. 
5 g<D*>mZ'&fro 

[0 0 4 0] i8'£,^-*ll «»S»7. 5g(D*Tt* 



■2fc®i&7kp§m-T?M&T2>L£%iz. mis^Tki i. o 

gTft^L> 6 0. 1 gfflfttEDStMJOifi^-- 

[0 0 4 1] EDStMJ^A^iU^^, =f 
-f ;W^{^g»LTiPflL-4 1 OmmHgCiJiTI: 

3> 9 8 0. 5g-C3&ofc. £<Z>»*8i££glJ60iJ 1 (Dm 10 

ifl«fca«f, H-K#«U 7 8 7. 6 g05Mf 
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pH=5. 2tum ^8£*<;w?xk:SW, Sd^ 

[0 0 4 7] 3S§g*fi4 0 0m 1 tS^fetC5T, H 

ai»o*rai3&»j!,6nfcoT, afflsfwu. 1379. 50 



5 gommmzmzo ^commm^mm 2 oWi-stm 

«'i>5ia«C*^J. 5*1 3 3 5. 6 g 

jt'L-^— =^tt-&fH 3. 2g©*T^fe#b, ^fe 
j^EDSth'J l 7A«^-*2 7. lgtm&c&mtRTk 
giS2 2. 3g^t#fc„ cn6©»«rIl4«3l:StI 

[0 0 4 8] 5?K&*s£«»i2©*^trai;<fc-5c, SIX 

SS«»Sjll±i$1i-, I%*14 5 0mltft-p 
7t<iiC5T'jlliS&1 :, ffL. 8 8 3. lg©»7'J- 

-jR^U. 5*7 0 8. 8 gfc#t. 5t/i>ir-+«3 



( 9 ) 




6-345717 



[0 0 5 0] 7. 5 gCDK^mX. #SLtI 

U 3 5 4 g©5«£#. I<fr5i*-*l4*tti 7. 
+ 108. 7gt. nft»fBJBbicS« 3 2 . 2gS» 

fc. z:ne©«-*Tffi«*3»c*ffflTfeofe. 

[0 0 5 1 ] 

>XM>g^Uc>-*7 6. 0 g ilHJifcJSMHliK* 10 [13] 

«*K2i. 3g£#&. ;in 3 ©sot 



























CO 


t— 


Co 


CD . 


CO 












o 


CO 


CO 


o 






























CO 


o 


CD 














CNJ 






























-•s 




















m 


o 




LO 






o 






CM 


CQ 






CD 


►0 




CO *g « " 




- 




- 




lO 




w « e ~ 


r— ■ 


00 


o 


o 




V, 

K 




g 




T— 1 


T-i 




r— * 




























i 




















OS 


t™ 






o 

u 


PR 








to 


CO 




1—1 


*^ 




















i/ 






tr 


- 

o 

CD 


- 

o 




• 

o 




& 
























CT5 


o 


o 


CO 


CO 










CD 








^* 








- 




- 






s 




^ w ^ ~ 


CO 


CM 


o 


CO 


o 






0? Mi 






























© 




















m 






t— i 




T— ( 


■^r 










o 


cu 




LQ 


CO 






m cm 




















i " 


o 


LO 


— 


C75 


lo 


_s 
-W 










i— 1 




CD 




> J 










CO 




CO 


LO 










co 


o 






CM 














— 


- 






is 

\v— 




1 ^ 


o 


o 


— 


CO 


CO 














01 


CD 




































& 




m 


CO 


to 


o 


o 


CO 












CO 


CO 


to 


CO 






















CO 


w w ^ ~ 


iri 




CO 


CO 


LO 




\ 


m 


s 














































* 




















CO 


i 


T-i 


o 






CM 






^ O 


S 


T-f 


1— 1 


eg 




a> 






CM Cd 


-« — ■ 
















W «! 




CO 


o 


CD 


CO 
















lO 




CM 
































































CM 


d> 


CO 


Si ^ 


A a 










CO 


CNJ 


CO 


CO 






1 ' « 






















00 






CJ) 


o" 


K S 


















A ^ 


















^ / 
























& s 


85 

A ^ 


5? ^ 
-4 ^ 












^ e 










■K ~ 


■o — 






-E- 








^ w 


■s ^ It 


7> ^ 






nr © 




H 




rrr K W 


i / N^y 












m 


N K 


K A 


-K 














^ A 


H 


CO 




s 


M> do 








Q 






cn 






^ H 




W 






/-\ r> 


















t-H CM 





















4. 9 gO*Tft»l/. tt» 1 *«Sir-* 16 4. 6g 
tra«6j*ia«*«St3 5. 9 g jjfe#46ir-^© 

[0 0 4 9] C05«Eti!fe»lHliR*«*&fi-&b. *-f 
MJET^Tk^^ 19 0ml ^^LT^Jil 

ai^iitiKiAOB-K^M, 4 6 7. 3 gCD5f^*ff 
fe. S'L^-^tt^igtSJ 2 t|^«|-&th2 1 . 3 g©*T 



[0052] mmm 4 



50 *J6W3T0iRUfcEDSjJl5#ielJR*««[=l 0. 5 



( 10 



17 

g, 2^«fej*@iR*««E= 1 0. 9g. ^f;P757 

x.?>z.)v*>m&i&®w.7nmm=2 1. s g , 

75;x^>7W>f»SE5t=3 4 2. 7 gt, I 
M^J 1 TJS t^fci&t m—Mm&= 113 7. 7g£3U 



0 



6-345717 

18 

^107. 4gSITU pH=5. 2^HSbfc«, 

[0 0 5 3] 
[*4] 



I 



^ ^ * _ 

CO ^ Cfc « 

^ ^ $ 
5 £ ^ 


o 
"1-1 


o 
t>— 

in 
cq 


CO 
ID 

O 


CO 

cci • 
1— 1 


CD 
CO 

o 


^ A SS 

oo £ -fc - 

w « e ~ 

fig E3 *° 


o 
co* 


CO 
CO 

T-i 


CO 

o 


CD 

o 


CD 
CD 


1 

_ ~ SB ~ 

t- £ ,v ~ 

W -W- 

-•S. — 1 


o 
o 

CD 


00 

o 


«> 


o 

H 

o 




^ & «s 

CD 3(g * ^ 
~ « * - 


o 

CO 


CM 

CD 

CO 


CO 

o 


CTS 

o 


CO 
CO 

o 


L£» CO ^- 


o 

t-H 


r- 
o 


- 


CD 

co 

" CO 


CO 
lO 


m 

w Jfc 1 S 

3fig -b ^ 


o 


CO 

o 
o 


O 

o 


CO 
CO 

o 

CO 


r- 
o 

CO 


^ ffc » ~ 

co *g ~ 

w © ~ 


CO 
CD 




CO 

csi 


to 
o 

tH 


CD 


CO ^ 
CM U _4 t^f 

^ Sfc ^ =; 
^ " 


CD 

•t— » 

c> 


o 


CO 

O 
ID 


CO 


co 

CO 
CM 


^ & ~ 


t-H 

T-H • 


CO 

o 


LO 

LD 


S3 o 
cvi 

•H 


CO 

T-I 

r-4 


HIS 
H 

a 


ft S 

^ ~ 
N K 

% H 




-4 ^ 

C/5 

Q 
W 


* 


^ — \ 



_> 
it; 

-tr 



P o 

^ G 



11 

e 

•co 

I 



i-l CnI 



[0054] tmm i 

3IS6^J 1 Tfflt,ifci|wI-^2 6 5 0. OgSr, 3 'J y 
h^t/t7/;l'77^3l:An> 35«2 5 0. 2 
g«TLT, pH=6. OCHll/tS. ^g§S:^-f 

■stmm, *»*a*«*5 7 9 om 1 t^ofc^*-r, « 



%7jcSl 4 1 0m 1 ©^TiB»*f Wrbfc. »tS«fi 
B1 4 8 5. 7gT^L 

[0 0 5 5] £©ig|8*Kg-^Lft:t>«fc-3^¥<. 8 5 
•C ©iS* ~y * »r v V K «9R b it 5 iS® K * H B - 
5S1 2 4 0. 8 g^»fco »i&4r-*ttJt 
SE^J2~4tl^«, -&W-4 9. 0 g©7KT?A?^L-T> gfe 
»l*a^-+2 2 6.'3gt, l^(HliRrft#*jtffi5 



( 11 ) 



9. 1 g^lfc. 150 

[0 0 5 6] 3M£0J&ift&**§?££zg£-U WO^§§ 

7 0ml <Df$,6T«£S£ltae>, itS&T^ 'J 8 
2 6. 3g&fc„ dCD^^^Mffl^-g-tlsl^, *U 9 0 

4 0. 9 g©-3?££#fc. *^^r-^«^th4 5. 6g. 
©tKT^L, ^2^^-4^17 1. 5gi, m&c 
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[0 0 5 7] 3j£te7k£3>DA5c:£ft<, -^©££1$-? 

< vm.Wis-D-D2 or^^u z<b\zi m%2 ox:\z 

ST-jS-D5ii^{C*Hj-. 514 2 4. 0 g jt>t> 
y-^tt-&tf32. 6 gCDTkTift&U iSfe#*^75 
yx^>7.;U*>K^r-^ 1 8 0. 4 gilH^fsliRTK 
8 g zm^CD^flU, ^ 5 ^;r7K-r 

[0 0 5 8] 
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# tfr <I 


(i) *d 

2650. 0* 


(2) 
Zfcfrl&iS 

226. 3* 


(3> 
172. 5* 


(4) 
S2. U 


(5) 
180. 4g 
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55. h 


(7) 
424. Ot 


Cw t*Q 


1L 15 


0. 07 


0. 13 


14. 21 


6 8. 2 2 


3 0. 0 1 


3 1. 6 0 


(2) yf-^T^ / 


0. 4 4 
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t rate 


0. 8 3 


0. 0 2 


2. 2 7 


3. 5 7 


(1) EDS^MJOisiS 
Cw t XJ) 


1. B 3 


0. 0 1 
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2. 3 8 


1 5. 4 6 


6. 9 7 


3. 2 2 


(0 & £ (wt90 


1 1. 38 


89. 96 


82. 14 


1 0. 7 7 


3. 6 3 


1 1. 0 1 


1 6. 5 1 


(S) ^ m ot*o 


1. 19 


3. 0 5 


1 0. 8 7 


0. 7 6 


0. 2 4 


0. 6 5 


0. 9 8 



*1)pH = 12. 4T^t£v-^££*r 0 

*2) 3 5%£8*lc**4*rim. *<D'& V&fa-tZo 



